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PREFACE 


The  work  described  in  this  report  was  performed  as  part  of  a 
test  program  conducted  to  evaluate  the  Safety  and  Performance 
cliaracteristics  of  tlie  four  Personalized  Rapid  Transit  Systems 
(PRT)  on  display  at  Transpo®72.  Sponsored  by  tlie  U.S.  Department 
of  Transportation,  Transpo®72  was  the  first  United  States  Inter- 
national Transportation  Exposition  and  was  intended  to  demonstrate 
to  the  general  public  new  teclinologies  in  transportation. 

The  PRT  demonstration  program  was  the  responsibility  of  the 
Urban  Mass  Transportation  Administration  (UMTA)  and  was  conducted 
to  provide  detailed  engineering  test  data  in  addition  to  providing 
mature  candidates  for  an  Urban  demonstration. 
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RADIATED  FIELD  NOISE  MEASUREMENTS 


PRT  SYSTEMS  - TRANSPO® ' 72 


1.  INTRODUCTION 

This  technical  report  presents  the  data  obtained  in  the  per- 
formance of  tests  for  radiated  field  noise  at  the  Personal  Rapid 
Transit  (PRT)  system  at  TRANSPO® ' 72  - Dulles  Airport,  Washington, 
D.  C.  This  report  covers  the  test  defined  as  Item  3 of  Contract 
DOT-TSC-375,  and  as  performed  by  National  Scientific  Laboratories 
Inc . 


Item  3 calls  for  the  performance  of  radiated  field  noise 
measurements  at  each  PRT  system  in  the  frequency  range  from  1 KHz 
to  at  least  50  MHz,  with  all  of  four  PRT  systems  (TTI,  FORD, 
DASHAVEYOR,  MONOCAB)  in  operation.  Data  obtained  at  all  four 
PRT  sites  will  enable  characterization  of  the  noise  increase 
attributable  to  the  other  systems  operations,  when  considered  in 
comparison  with  the  operational  noise  data  collected  for  each 
PRT  system  singularly  and  documented*  previously  by  NSL. 


* Technical  Reports,  Item  2 — TTI  System;  Ford  System;  Dashaveyo 
System;  and  Monocab  System,  September  1972,  Contract  No.  DOT- 
TSC-375,  Department  of  Transportation,  Transportation  Systems 
Center,  55  Broadway,  Cambridge,  Massachusetts  02142 


The  measurements  reported  in  this  document  were  made 
during  the  following  time  periods: 

Site  3:  July  24,  1972  (1400  - 1520) 

Site  4:  August  1,  1972  (1400  - 1500) 

Site  11:  July  28,  1972  (1400  - 1505) 

Site  8:  July  26,  1972  (1400  - 1515) 

2 . METHOD  OF  MEASUREMENT 

All  measurements  were  made  using  the  same  test  setups 
and  instruments  as  used  during  individual  PRT  system  tests 
described  in  report  Item  2. 

2 . 1 Instruments 

The  measurements  made  in  the  frequency  range  from  1 KHz  to  50  KHz 
were  performed  using  a Fairchild  Model  EMC-10  Interference 
Analyzer.  This  device  is  a battery  operated  calibrated  RFI/ 

EMI  meter,  v;hich,  when  opeated  as  a narrowband  tunable  device, 
covers  the  frequency  range  from  1 KHz  to  50  KHz.  The  receiver 
incorporates  a meter  circuit  of  such  design  that  signal  levels 
are  expressed  in  decibels  on  a linear  scale.  In  addition, 
the  receiver  incorporates  circuitry  providing  buffered  voltage 
outputs  in  proportion  to  meter  indications  and  tuned  frequency. 

A Hewlett  Paclcard  Model  3005B  X-Y  Plotter  was  driven  from  the 
receiver. 
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Signals  were  obtained  from  the  electro-magnetic  environ- 
ment by  use  of  either  an  NSL  top  loaded  whip  antenna,  a Fairchild 
PEF-10  Electric  Field  Antenna,  or  a Fairchild  ALP-10  Magnetic 
Field  Antenna.  The  latter  two  antennas  are  directional  in 
the  horizontal  plane,  therefore,  measurements  were  made  for 
North/South  and  East/West  orientations. 

The  measurements  made  in  the  50  KHz  to  60  MHz  frequency 
range  were  performed  using  a Hewlett  Packard  Model  8552/8553A 
Spectrum  Analyzer.  The  analyzer  is  an  extremely  versatile  in- 
strument in  that  it  has  numerous  frequency  scan  and  bandwidth 
settings  throughout  the  frequency  spectrum  of  a few  cycles  up 
to  100  MHz.  The  analyzer  was  used  in  four  frequency  bands  - 50  KHz 
to  100  KHz,  100  KHz  to  1.1  MHz,  1 MHz  to  21  MHz,  and  10  MHz  to 
60  MHz.  Data  was  recorded  photographically  with  a Hewlett  Packard 
198A  oscilloscope  camera. 

Signals  were  obtained  from  the  electro-magnetic  environment 
in  the  50  KHz  to  21  MHz  frequency  range  by  using  an  NSL  verticle 
top  loaded  whip  electric  field  antenna  mounted  on  a cathode 
follower.  This  antenna  is  non-directional  in  the  horizontal 
plane.  In  the  20  MHz  to  60  MHz  frequency  range,  an  EMCO  Model 
3104  biconical  electric  field  antenna  was  utilized.  This  antenna 
is  directional  in  the  horizontal  plane,  therefore,  measurements 
were  made  in  the  North/South  and  East/West  orientations. 
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During  the  tests,  the  various  antennas  were  attached  to 
the  top  of  a mast  mounted  on  the  NSL  instrumentation  van.  An 
antenna  rotator  was  incorporated  in  the  antenna  mast  to  enable 
rotation  in  azimuth.  The  antenna  height  was  approximately  12 
feet  above  ground. 

The  various  instruments  received  ac  power  from  a motor 
generator  positioned  150  feet  from  the  van. 

2 . 2 Test  Sites 

The  test  sites  used  during  the  performance  of  the  measure- 
ments were  four  of  the  sites  used  in  the  Item  2 reports.  They 
were  site  No's.  3,  4,  8 and  11.  Site  3 is  between  TTI  and  FORD, 
Site  4 is  between  FORD  and  DASHAVEYOR,  Site  11  is  between 
DASHAVEYOR  and  MONOCAB  but  in  the  proximity  of  the  DASHAVEYOR 
installation  , Site  8 is  between  DASHAVEYOR  and  MONOCAB  but  is  in 
the  proximity  of  the  MONOCAB  installation. 

A site  9 was  denoted  in  the  Item  1 report  where  magnetic  field 
tests  were  made.  This  test  site  was  deemed  unnecessary  when 
making  the  Item  2 and  Item  3 measurements  and  therefore  was 
not  used.  The  location  of  the  sites  is  shown  on  the  map  in 
Figure  1. 

A complete  set  of  measurements  was  made  at  each  of  the  four 
sites  indicated  above  - magnetic  field,  1 KHz  to  50  KHz,  and 
electric  field,  1 KHz  to  60  MHz. 
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2 . 3 Measurement  Technique 


Data  were  obtained  in  the  1 KHz  to  50  KHz  frequency  range 
by  scanning  manually  the  EMC-10  receiver,  using  a 50  Hz  band- 
width setting.  Two  recordings  have  been  made  for  each  directional 
antenna  (magnetic  field,  electric  field)  in  two  orientations 
(North/South,  East/West).  The  scanning  time  per  recording 
averaged  four  to  six  minutes. 

The  magnetic  field  recordings,  denoted  as  MSR  type  test  on 
the  charts , are  reproduced  in  the  appendix  as  the  upper  half  of 
pages  A-2  to  A-5,  A-13  to  A-16,  A-26  to  A-29,  and  A-39  to  A-42. 

The  dB  scale  refers  to  the  level  at  the  instruments  input  connec- 
tor. Some  of  the  charts  have  two  amplitude  scales.  Located 
somewhere  along  the  bottom  of  the  chart  is  an  upside  down  letter 
"Y"  which  denotes  the  point  of  changeover  from  the  scale  on  the 
left  side  to  the  scale  on  the  right  side.  The  lower  chart  on  each 
page  is  a plot  of  approximately  one  level  in  each  major  frequency 
increment  of  the  chart  directly  above  it.  Peaks  were  selected 
whenever  available.  A correction  factor  for  the  antenna  (antenna 
amplitude  response  is  non-linear  with  frequency)  has  been  in- 
cluded in  the  levels  plotted  in  the  lower  graphs.  In  the  upper 
charts,  noise  peaks  recorded  in  the  top  major  amplitude  divisions 
are  out  of  the  calibrated  range  of  the  instrumentation  system.  Thus, 
the  levels  plotted  for  peaks  that  enter  the  upper  divisions  are 
plotted  as  having  an  amplitude  of  the  highest  level  indicated 
numerically  on  the  chart  for  that  particular  frequency. 
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The  electric  field  chart  recordings,  denoted  as  ESR  type 
test  on  the  charts , are  reproduced  in  the  appendix  on  pages 
A- 6 and  A- 7,  A- 17  to  A- 20,  A- 30  to  A-3  3,  and  A- 4 3 to  A-4  7. 

Some  of  these  charts  also  have  two  amplitude  scales,  and  they 
are  used  in  the  same  manner  as  described  for  the  magnetic 
field  recordings.  In  addition,  noise  peaks  recorded  in  the 
top  major  amplitude  division  are  out  of  the  calibrated  range  of 
the  system.  The  antennas  employed  have  constant  correction 
factors  for  all  frequencies,  and  it  has  been  included  in  the 
scale  designations  on  these  charts. 

Electric  field  data  for  the  50  KHz  to  60  MHz  frequency 
range  were  obtained  as  photographic  recordings  of  spectrum 
analyzer  amplitude/frequency  CRT  displays.  Two  recordings 
have  been  made  for  each  frequency  band  - 50  KHz  to  100  KHz, 

100  KHz  to  1.1  MHz,  and  1 MHz  to  21  MHz.  A non-directional 
antenna  was  used  for  the  above  frequencies.  Four  recordings 
were  obtained  for  the  10  MHz  to  60  MHz  frequency  band  for  which 
a directional  antenna  was  employed,  therefore,  two  recordings 
were  made  for  North/South  orientations  and  two  recordings  for 
East/West  orientations.  The  antenna  employed  for  the  first 
three  frequency  bands  has  a constant  correction  factor  for  all 
frequencies,  and  this  is  included  in  the  amplitude  designations 
for  the  recorded  data.  The  antenna  employed  for  the  high  fre- 
quency band  has  a nearly  constant  correction  factor  above  20  MHz 
and  this  factor  has  been  included  in  the  amplitude  designations 
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for  the  recorded  data.  Thus,  the  calibration  levels  given  by 
the  side  of  the  photograph  do  not  apply  to  frequencies  from  10- 
20  MHz.  The  photographic  recordings  are  reproduced  in  the 
Appendix  on  pages  A-8  to  A-12,  A-21  to  A-25,  A-34  to  A-38  and 
A- 4 8 to  A- 52. 

3 . 0 INTERPRETATION  OF  DATA 

3 . 1 General 

The  radiated  field  data  collected  during  the  tests  are 
contained  in  Appendix  A.  Correction  factors  for  the  various 
pick-up  antennas  have  been  applied  to  the  data  signals  to  arrive 
at  calibrated  signal  levels. 

The  correction  factors  used  in  this  report  are  as  follows: 


Antenna 


Factor 


Fairchild  PEF-10 


32  dB 


Fairchild  ALP-10 


See  Curve  in  Figure  2 


NSL  Cathode-Follower  W/Whip  18  dB 


EMCO  3104  Biconical 


10  dB 


3.2  Data 


Notations  are  written  on  some  of  the  charts  which  denote 
vehicle  movement,  etc.,  which  occurred  simultaneously  with  a 
signal.  In  most  instances  no  notations  are  given.  Thus,  the 
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FIGURE  2.  ALP-10  ANTENNA  CORRECTION  FACTORS 


data  is  mainly  usable  for  comparative  purposes  with  that  of 
Item  2 reports  for  sites  3,  4,  11  and  8. 

4 . TIME  LOGS 

The  time  logs  of  events  for  PRT  vehicles  operation  are  con- 
tained in  Appendix  B. 
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APPENDIX  A 


RADIATED  FIELD  MEASUREMENTS  DATA 


This  appendix  contains  the  data  obtained  during  the  various 
tests  performed.  The  data  is  not  presented  in  numerical  sequence 
as  the  tests  were  performed,  but  rather  by  site  location  number 
from  south  to  north  - Site  No.  3,  4,  11  and  8.  Further,  the 
data  are  arranged  in  the  following  manner  - first,  magnetic  field 
charts,  then  electric  field  charts  and  photographs  in  order  of 
frequency  progression.  Data  is  contained  herein  for  Test  No's. 
148  to  159  (less  No.  157),  393  to  404,  310  to  322,  221  to  230 
and  265  to  268. 
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UANDWIOTll 

DATE  s - / - ; S 


/^S-7 


1 


II, |: 


ii:i! 


Ml 


n 

i,i;! 


i 


i;;! 

i::! 


• 1 • i 1 • i ' 


III! 


::;!i' 


liM' 


i'i 


- r 

j 


liii!;:;' 


W 

• I • • t • • • 

I : M ! I • : 


' KkA; 


i;: 


rp 


pi'i 

H 

ii:  ■; i 


iliMH 


■ III 


rrrTi 


ij-li 

11::; 


i.ll 


■4cr 


I:  li: 

: : ;^L] 


I 


: 


/O 


I'lV: 

.u 


'/O 


& 

c: 

•n 


A-16 


MICROVOLT  AT  RECEIVER  INPUT 


dB  REF  1 llV/METER 


A-17 


FREQUENCY 


TEST  NO . TEST  TYPE  B/ U BANDWIDTH  ‘50  N i-  ; 

TEST  SPECiy>EN  ^ TEST  EQUIP.  GHC-ia  DATE  - 7'^- 


dB  REF  1 M.V/METER 


A-18 


FREQUENCY 


■ii 

o 

In 


d 

r 

I 

i 


Q 

1 

1 

u 

CA 

Ui 

Hii 

H ^ 

&g 

Eh  U 
Eh  Eh 


W W 

u u 

Eh  Eh 


Eh  Eh 


CO  CO 

W-a 

Eh  eh 


dB  REF  1 liV/METER 


N 


I 


A- 19 


FREQUENCY 


ci 

<V> 


dB  REF  1 ^.V/METER 


ri  ci  ri  Cli 

rv  \ft  Va  PA 


uaxaw/ATi  1 aau  qp 


A-20 


FREQUENCY 


LOCATION : 


SITE 


TYPE  TEST 


DATE 


S-/-7SL 


/S-3 


Eh 


HZ 

d. 


TEST 

TIME 


-h-  93 


PQ 

'TD 


73 


I I I I 


FREQ.  SCAN:  5 KHz/Div. 


50  FREQ.  75  KHz  100 


Bandwidth:  10  KHz 


J I I L 


A-21 


LOCATION : 


SITE 


TYPE  TEST 


DATE 


0.1  FREQ.  0.6 


MKz 


FREQ.  SCAN; 
Bandwidth : 


0 . 1 MHz/Di V . 
10  KHz 


73 


LOCATION: 


SITE 


TYPE  TEST 


/5/e 


DATE 


' FREQ.  SCAN;  2MHz/Div. 

1 FREQ.  11  MHz  21 

, , I ■ Bandwidth : 10  KHz 


J I I I I I I I L 


A-23 


LOCATION : 


SITE 


PE 


TEST 


10  FREQ.  35  MHz  60 


FREQ.  SCAN:  5MHz/Div. 


Bandwidth:  lu  KHz 


,1 \ I L 


A-24 


10  FREQ.  35  MHz  60 

J I I I I I I I I I 


FREQ.  SCAN:  5MHz/Div. 

Dcindwidth;  10  KHz 


'^-loS 

Eh 


■ > 
=i 


CQ  ■" 


TEST 

TIME 


yvs-y.r 


A-25 


TEST  NO.  

TEST  SPECIMEN-. 


aXsT  TYl'B  MSk^  ffU  BANDWIDTH  5^ 
TtiT  LMUIi*.  tMC-ia  DATK  7 ~ 9-/  ~ 


A-26 


A-27 


MICi<OVOLT  AT.  KUCLlVliK  INPUT 


1 MICPOVOLT  AT  RECEIVER  INPUT 


Tt;:,T  NO.  3)  I ^ VKST  TYl'K  M'>>’  , I UANUWIiItII  79/it 

TtsT  iJrECiMTirT^ZSZZZZ  Ti:^T  t:ouiP.  ' iiATK — V - y 


A-}H 


MICROVOLT  AT.  RECEIVER  INPUT 


1 MICROAMPERE-TURN/METEB 


TEST  NO.  

TEST  SPECIMEN, 


xis: 


IL 


TEST  TYPE  Af  9 V/S 
TEST  EQUIP.  PHC-IO 


BANDWIDTH 

DATE  7 — Tj~ 


/v?^/ 


A-30 


FREQUENCY 


ri 


dB  REF  1 P.V/METER 

rt  c6 


r 

i 

t- 

L 

a*. 

i- 

vj^ 

f* 

[- 

K 

Eh 

1 

a 

H 

3 
Q W 
2 H 

^ Q 


Cil 


Eh 
w w 
u u 

E->  EH 


r6  ri 

Oo 

HaxHW/ATi  T aaa  ap 


A-31 


FREQUENCY 


ri 

1 

'v, 

‘<n 

K 

E-< 

( 

^ 

Q 

H 

Ui 


D 

S 


w w 
u u 
H H 


cic 


55 

w 


d 

55 

H 

w 

M 

H 


U 

U 

o< 

10 

H 

10 

U) 

H 


A-32 


FREQUENCY 


d> 

C4e 


dB  REF  1 M-V/METER 


R313W/AT1  I 333  0P 


I 


A-33 


FREQUENCY 


LOCATION : 


SITE 


H 


TYPE  TEST 


£S/^ 


DATE 


■ g - /31> 

Eh 


>-;i5 

rL 


TIME 


3aSk 


s_ 

CQ 

— 73 


i I I I 


FREQ.  SCAN:  5 KHz/Div. 


A-34 


LOCATION;  SITE 


// 


TYPE  TEST 


es/i 


DATE 


0.1  FREQ.  0.6  MHz 

_l 1 I ^ 1 I I I I I 


iS^ 


w ' 


=i 


TEST 


TIME 


/US'  3 


PQ 

T3 


73 


FREQ.  SCAN:  0.1  MHz/Div, 

Bar.dwidFh.  10  KHz 

IS  2 


E^ 


TEST 


35-/ 


>-  //i  TIME 


Cm 


PQ 


93 

73 


A-35 


LOCATION : 


SITE 


TYPE  TEST 


05H 


DATE 


' FREQ.  SCAN:  2MFz/Div. 

}.  ’^FEQ.  11  MHz  21 


: 10  KHz 


/vr/ 


A-36 


// 


LOCATION : 


SITE 


TYPE  TEST 


flu  DATE 


10  FREQ.  35 

I I I I I 


MHz  60 


FREQ.  SCAN:  5MHz/Div. 

oaiidwidth:  10  KHz 


7s" 


TEST 


3/^ 


TIME 


ffi 

— 3^ 


A- 37 


LOCATION 


SITE 


n 


TYPE  TEST 


£:SS.  /V/Sdate  1“ 


A-38 


microampere-turn/meter 


120{ 


100 


±i±rr 


tffi 


±rt 


TEST  NO.  t,  7 
INITIALS 


90 

80 

70 


TTrrr 


1 


nil 


Tx: 


Tr 


-t 


nf 


tili-itiS 


^TTl 


lMiH 


lifpi 


TTTrf 


-H- 


LTqrttd 


s 


-R-m, 

■ ■ r-RU 


i||t4 


■4^pi+!+n::: 


1 : 1.:  1 v; ; 

-i::^ 


-R 


S 30 

9 

20 

10 


rXU 


-4-R 


rP 


-_r  ♦ r-f^ 

±Sj 


II? 


M : i 


■tr-t 

mIr 


: ;j  r ■ 


Hf 


i: 


i: 


XX- 


• 0 
-10 
-20 


w 


ill 


^ii? 


I 


llr 


RR. 

Itl  Hi  1 1 


li 


IP 


iiiiii 


tt 


j± 


iffi 


FREQUENCY  (KHz) 


A-39 


KlCHOA-tPE  w: -nHH/KEITR 


TtiT  NO.  

TE:iT  SPECIHt.N 


A 


TtaT  TYI'L;  f / kf  liANUWIDTM 

TKST  fc:QUi:i>.  t-  f-u  -fC'  DATE  7 ~ ^ 7 ~ T >- 


; J5? 


h-  40 


MICROVOLT  AT  RECEIVER  INPUT 


dB  REF  1 MICROAMPERE-TURN/METER  dO  REP  1 MICROVOLT  AT  RECEIVER  IHPUT 


VEST  NO.  'b'  ^ ^ TEST  TYPE  BANDWIDTH  GO  *■ 

VEST  SPECIMEN  ^ A & TEST  EQUIP.  ffnC-m  DATE  7 - ^ - 7 »- 


!S^  7 


1 


10 


20 


30 

FREQUENCY  (KHz) 


40 


SO 


A-41 


MICROVOLT  AT  RECEIVER  INPin* 


TLUT  NO.  

TEST  SPECIMEN 


SHE 


Ti;:JT  TYi'i;  1^/"^  uANuwiin'ii  5^ 

TKST  t;OUIi».  / n-  -/f*  DATK  7 ~ ^ ~ 


Vr  I 


(S 


X ' 

Q 

H 

s 

Q H 
2 H 
< < 
n Q 


Ui 


(V 

i/^ 

UJ 


M H 
w w 
W H 
B B 


f^ 

ci 


i 


B B 
w w 

U H 
B B 


dB  REF  1 llV/METER 


C<> 

Oo 


rfc 


rt 


Vo 


r6 


ri 


r— 


I - 


c% 

cr- 


cb 

Oo 


ci 

r\ 


~HT 


Vo 


Hai3W/ATi  T aan  ap 


A-43 


FREQUENCY 


A-44 


FREQUENCY 


dB  REF  1 hV/METER 

ri  nS 

v> 


w w 
[il  U 
E-i 


a3i3W/ATl  T 33B  Sp 


A-45 


FREQUENCY 


A- 4 6 


FREQUENCY 


ri 

Si 


vS 

s 

H 

Q U 
Z EH 
< < 
ffl  Q 


0 


(A 


c 


Oj  p 

a 

Eh  W 


Eh  Eh 
to  CO 
H W 
Eh  Eh 


O 

Z 

EH 

(O 

u 

EH 


u 

w 

b 

CO 

EH 

CO 

u 

EH 


c3B  REF  1 P-V /meter 


H3X3W/AT1  1 33H  9P 


N 


I 


A-47 


FREQUENCY 


LOCATION : 


SITE 


g 


TYPE  TEST 


DATE 


7-3-^- 73. 


A-48 


LOCATION:  SITE 


S 


TYPE  TEST 


DATE 


0.1  FREQ.  0.6 


MHz 


1.1 


FREQ.  SCAN:  0.1  MHz/Div. 

EcUnOwidth:  10  KHz 


A-49 


LOCATION : 


SITE 


TYPE  TEST 


DATE 


7-5-A-^SL 


FREQ. 


11 


MHz 


21 


FREQ.  SCAN:  2MH?^/D 


Bandwidth 


oi 

■ W ' 

Eh 


)^l 

)33> 


rL 


- -H  — 
Pm 


CQ 

T3 


^3 

73 


TEST 

TIME 


: 10  KHz 


l^6o 


A- 50 


LOCATION:  SITE 


TYPE  TEST 


DATE  7-^C-?3i. 


9^ 

ss 

3r 


TEST  

TIME  ISoi^ 


FREQ.  SCAN:  5MHz/Div. 

Eandv’ifLIi:  10  KHz 


//s 


l-r/ 

CQ  “■ 

— 3^ 


TEST 

TIME  /5»6 


A- 51 


LOCATION : 


SITE 


TYPE  TEST 


/?£V5 


DATE 


10  FREQ.  35 


MHz  60 


FREQ.  SCAN: 
Landwidth : 


5MHz/Div. 
10  KHz 


A-52 


APPENDIX  B 


TIME  LOGS 


The  appendix  contains  the  time  logs  of  events  for  vehicle 


operation : 

Site 

3; 

B-2  to  B-10 

Site 

4; 

B-11  to  B-22 

Site 

11: 

B-23  to  B-2 

Site 

8: 

B-28  to  B-38 

B-1 


TTI  SYSTEM 


July  24,  1972 


13:45  - 1445  Two  vehicles  running  automatic. 


B-2 


transpo^ 

iRTGii-  vrcix 

iir£  7- 9^-7% 

Itar.  or  L-'uV J cc  v : 


DULD'JLJ  .JYSTiJI 


O.D.  [£ADIIIG 


I'lXLujS 


■ HOUTv  MLJrGP.  Poi'VDIPG 


HOuRG 


C4|Jk.  > ^ «WXUI.  I ) 

A£) — 




1:tf  - p*'*^ 

C^^  'XOL  ^ — 

^ a TR  AOot*j  «*»  qj 

Lljl  . A „ „ _ 

I :lr  S-^ffo»0  /I  , R - - - - 

UV7 ^ 

4 :._J V _ 5 

i .'fi  sQt.^e^  

1^_  I :Hr  _Rw*p>*  

'yt_  Lin;»T 

/.'s-/_;io  r4a  ri.  __. 

- f '.  £(»!  tf*  «rwm.  ^ R (S 

•^-  i ^ 

■^*1**^ 

_ Aix.  Ov— 

- -SynS  ~ /\/cJLx>*J>»  «>»•< . — - 

JL I ^ \ ^ ^ I *tO  ^ 

^ ir.  rr.f.o  _ scs^  ._  _ . . _. . 

1 HiJUIII  - — (V.'CSR  { S-«-t-cAvc  r " I 

^ Tu  Z.....  , ^ --r-  T-  _ _ 

^ — -^3  — 

‘Y**-  ^ 3 WQ : /. 

3ft*i'ytA>iiC>  ^ ^ /vt&uJcfT*  ^wtrftRc  y fe*yiA«^  01  I <0''»'*'^-€» 


A.Diar.atior.o ; 


_ 

✓ 

e. 

y*  Ik*  '•’S_ 


B-3 


. ,:,r0®’72  COMPUTEk  SySTEi')  STAi\T  Ui" 

...csTHlCTIONS? 

.!:-V’  CONFIGURATION?  Y 
.■■■•NFIGURATION  CHANGE 
■=DE  <D^S):  ' 

CRASS  2 FAILURE  - VEHICLE  B 

.>jNTHRU(FOR  A,B,EjF>G>P>U  ONLY!)? 
CONFIGURATION  CA-V):  A 
ERICLE(S)  (A,B>2):  B 
■CCEPTED 

■ O')FTGURATI0N  MODE  OPERATING  VEHICLE 
A S B 


Y 

■'  ADY 


-■■'..ECTRIFY?  Y 
“'Giv  ELECTRIFICATION 


-•F.ADY 

.-\=14:G2:20 
, i F,  1 A:  02:2  0 

--‘•■.illVAL  VEH  B STA  N AT  1 A:  03:  16 
-/'HEDULED  ARRIVAL  lA:00i37 


sc:hfdule  re- adjusted  for  vehicle  b 

'>;;.{IVAL  VEH  B STA  C AT  1A:0A:A6 
'■CHEDULED  ARRIVAL  1A:0A;07 

CLASS  3 FAILURE  - VEHICLE  B 


AiiRiVAL  VEH  B STA  S AT  lAt05:Al 
SCHEDULED  ARRIVAL  1A:0A:26 


^•uARlVAL  VEH  B STA  N AT  1A:06:A9 
S'.'.HEDULED  ARRIVAL  1A;0A:A5 


,'>CiiF.DULE  RE- ADJUSTED  FOR  VEHICLE  B 
VEHICLE  B EMERGENCY  STOP  AT  STATION  C 
V'K'^  B IMPROPER  BERTHING  AT  STATION  C - 


ifw  IVAI.  VEH  P STA  C AT  1A:0B:15 
SC'iEDULED  ARRIVAL  1A:07:39 


.'\r(WIVAL  VEH  B STA  S AT 
r’VcnULED  ARRIVAL 


1 A: 09: 00 
14:07:58 


u.;,IVAL  VEH  B STA  N AT  14:10:09 
"-C’-EDUL ED  ARRIVAL  14:08:17 


•''■■VDUI.E  RE-ADJUSTED  FOR  VEHICLE  B 


UNDERSHOOT 


B-4 


. P C AT 

AfiHIVAL 


14: 11:23 
14:11:00 


• _^L  VEH  B STA  S AT 
^HEDULED  AiiKiVAL, 


14:12:08 
14:11: 19 


Af^RlVAL  VEH  B STA  N AT  14:13:16 
SCHEDULED  ARRIVAL  14:11:38  '• 


SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  B 


V'-.RIVAL  VEH  B STA  C AT  14:16:33 
SCHEDULED  ARRIVAL  14:14:05 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  B 


ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  3 STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 


s 

AT 

14:  17 

:21 

14:  17 

:32 

N 

AT 

14:  18 

:48 

14:  18 

:51 

C 

AT 

14:  19 

: 50 

14:  19 

:40 

S 

AT 

14:20 

: 44 

14:  19 

: 59 

N 

AT 

14:21 

: 52 

14:20 

: 18 

C 

AT 

14:22 

:47 

14:20 

:37 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  B 


ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

SCHEDULE  RE-ADJUS' 


S 

AT 

14:23 

: 34 

14:23 

: 46 

N 

AT 

14:25 

:01 

14:25 

: 04 

C 

AT 

14:26 

: 00 

14:25 

: 53 

S 

AT 

14:26 

:47 

14:26 

: 13 

N 

AT 

14:27 

: 54 

14:26 

:32 

o 

AT 

14:29 

: 07 

14:26 

:50 

ED  FOR  VEHICLE  B 


ARRIVAL  VEH  B STA  S AT  14:29:57 
SCHEDULED  ARRIVAL  14:30:07 


ARRIVAL  VEH  B STA  N AT  14:31:22 
SCHEDULED  ARRIVAL  14:31:25 


1 


B-5 


hOn  VEHICLE  B 


*:HEDULE  i;K-AbJUb  ie:* 


AkRIVAL  veh  b sta 

S 

AT 

14:29:57 

scheduled  arrival 

14:30:07 

arrival  veh  b sta 

N 

AT 

14:31:22 

SCHEDULED  ARRIVAL 

14:31:25 

arrival  VEH  B STA 

C 

AT 

14:32:25 

SCHEDULED  ARRIVAL 

14:32:14 

arrival  VEH  B STA 

S 

AT 

14:33:23 

SCHEDULED  ARRIVAL 

14: 32:33 

ARRIVAL  VEH  B STA 

N 

AT 

14: 34: 32 

SCHEDULED  ARRIVAL 

14:32:52 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE 

ARRIVAL  VEH  B 'STA 

C 

AT 

14:35:29 

SCHEDULED  ARRIVAL 

14:35:23 

ARRIVAL  VEH  B STA 

S 

AT 

14: 36: 16 

SCHEDULED  ARRIVAL 

14: 35:42 

ARRIVAL  VEH  B STA 

N 

AT 

14:37:24 

SCHEDULED  ARRIVAL 

14: 36:01 

ARRIVAL  VEH  B STA 

C 

AT 

14:38: 19 

SCHEDULED  ARRIVAL 

14:36:20 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE 

ARRIVAL  VEH  B STA 

S 

AT 

14:39:02 

SCHEDULED  ARRIVAL 

14:39:18 

ARRIVAL  VEH  B STA 

N 

AT 

14:40:34 

SCHEDULED  ARRIVAL 

14:40:37 

ARRIVAL  VEH  B STA 

C 

AT 

14:41:52 

SCHEDULED  ARRIVAL 

14:41:26 

ARRIVAL  VEH  B STA 

S 

AT 

14:42:36 

SCHEDULED  ARRIVAL 

14:41:45 

ARRIVAL  VEH  B STA 

N 

AT 

14:43:44 

SCHEDULED  ARRIVAL 

14:42:04 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE 

ARRIVAL  VEH  B STA 

C 

AT 

14:44:49 

SCHEDULED  ARRIVAL 

14:44:34 

ARRIVAL  VEH  B STA 

S 

AT 

14:45:32 

SCHEDULED  ARRIVAL 

14:44:53 

arrival  veh  b sta 

N 

AT 

14:46:40 

SCHEDULED  ARRIVAL 

14:45:12 

^Rival  veh  b sta 

SCHEDULED  ARRIVAL 

C 

AT 

14:47:43 

14:45:31 

B-6 


y veh  b sta 

N 

AT 

14: 49:57 

,;->i/LED  ARRIVAL 

14:50:01 

AL  UEH  B STA 

C 

AT 

14:51:07 

r ivOULED  ARRIVAL 

... 

14:50:49 

-.{.RIVAL  VEH  B STA 

S 

AT 

14:51:50 

v:^nEDULED  ARRIVAL 

14:51:09 

:RiiJVAL  VEH  B STA 

N 

AT 

14: 52:57 

'XREDULED  ARRIVAL 

14:51:28 

-iHkIVAL  VEH  B STA 

C 

AT 

14: 54: 10 

"CHEDULED  ARRIVAL 

14:51:46 

^■^R'EDULE  RE-ADJUSTED  FOR  VEHICLE 

Ri-ilVAL  VEH  B STA 

S 

AT 

14:54: 59 

.-■Cmeduled  arrival 

14: 55: 10 

-R:IVAL  VEH  B sta 

N 

AT 

14:56:25 

<tweduled  arrival 

14: 56:28 

k-i.-ilVAL  VEH  B STA 

C 

AT 

14:57:29 

SC'EDULED  ARRIVAL 

14: 57: 17 

R>:’IVAL  VEH  B STA 

s 

AT 

14; 58:27 

SCHEDULED  ARRIVAL 

14: 57:36 

.ARRIVAL  VEH  B STA 

N 

AT 

14:59:37 

SCHEDULED  ARRIVAL 

14: 57:55 

Sf'HEDULE  RE-ADJUSTED  FOR  VEHICLE 

RIVAL  VEH  B STA 

C 

AT 

15: 00:28 

SCHEDULED  ARRIVAL 

15:00:28 

'sHR  I VAL  VEH  B STA 

S 

AT 

15:01:31 

SCHEDULED  ARRIVAL 

15:00:47 

-A.-IRIVAL  VEH  B STA 

N 

AT 

15:02:40 

SCHEDULED  ARRIVAL 

15:01: 06 

.SiSRiVAL  VEH  B STA 

C 

AT 

15:05:58 

SCHEDULED  ARRIVAL 

15:01:23 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE 

.SRH I VAL  VEH  B STA 

S 

AT 

15:06:31 

SC.rlEDULED  ARRIVAL 

15:06:58 

arrival  VEH  B STA 

N 

AT 

15: 08: 13 

SCHEDULED  ARRIVAL 

15: 08: 16 

ARJsIVAL  VEH  B STA 

C 

AT 

15:09:05 

■chEDULED  ARRIVAL 

15:09: 05 

.AiijilVAL  VEH  B STA 

S 

AT 

15:09:51 

SCHEDULED  ARRIVAL 

15: 09:25 

-uS.IViAL  VEH  B STA 

N 

AT 

15; 10:59 



^ ^ • /710  • /»  /» 

B-7 


^-riti^ULE  HE-ADJUSTED  FOR  VEHICLE  B 

arrival  VEH  B STA  S at  15:13:11 
SCHEDULED  ARRIVAL  l5:12:5A 

arrival  VEH  B STA  N AT  15:1A:25 
SCHEDULED  ARRIVAL  15:13:13 


ARRIVAL  VEH  B STA  C AT  15:15:2A 
SCHEDULED  ARRIVAL  15:13:32 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  B 


ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 


s 

AT 

15: 

16 

: 17 

15: 

16 

:23 

N 

AT 

15: 

17 

:39 

15: 

17 

:42 

C 

AT 

15: 

18 

:41 

15: 

18 

:3l 

s 

AT 

15: 

19 

:25 

15: 

18 

: 50 

N 

AT 

15: 

20 

: 35 

15: 

19 

: 09 

C 

AT 

15: 

21 

:29 

15: 

19 

:28 

SCHEDULE  RE-AD JUSTED  FOR  VEHICLE  B 


ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 


S AT  15:22:13 
15:22:28 


ARRIVAL  VEH  B STA  N 
SCHEDULED  ARRIVAL 


AT  15:23:43 
15:23:47 


ARRIVAL  VEH  B STA  C AT 
SCHEDULED  ARRIVAL 


15:24:41 
15:24: 36 


ARRIVAL  VEH  B STA  S AT 
SCHEDULED  ARRIVAL 


15:25:22 

15:24:55 


ARRIVAL  VEH  B STA  N AT 
SCHEDULED  ARRIVAL 


15:26:32 
15:25: 14 


ARRIVAL  VEH  B STA  C AT 
SCHEDULED  ARRIVAL 


15:27:45 

15:25:33 


SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  B 


VEH  B IMPROPER  BERTHING  AT  STATION  S 

ARRIVAL  VEH  B STA  S AT  15:29:15 
SCHEDULED  ARRIVAL  15:28:43 

ARRIVAL  VEH  B STA  N AT  15:30:09 
SCHEDULED  ARRIVAL  15:29:02 


AU  OTttAT  Timr  r>  CXA  n at* 


- UNDERSHOOT 
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SCHEDULE  riE-ADJUSTED  FOR  VEHICLE  B 


ARRIVAL  VEH  B STA  S AT 
SCHEDULED  ARRIVAL 


15:22:13 

15:22:28 


Arrival  veh  b sta  n at 

SCHEDULED  ARRIVAL 


15:23:43 

15:23:47 


ARRIVAL  VEH  B STA  C AT 
SCHEDULED  ARRIVAL 


15:24:41 

15:24:36 


ARRIVAL  VEH  B STA  S AT 
SCHEDULED  ARRIVAL 


15:25:22 

15:24:55 


ARRIVAL  VEH  B STA  N AT  15:26:32 
SCHEDULED  ARRIVAL  15:25:14 


ARRIVAL  VEH  B STA  C AT 
SCHEDULED  ARRIVAL 


15:27:45 

15:25:33 


SCHEDULE  RE-AD JUSTED  FOR  VEHICLE  B 


VEH  B IMPROPER  BERTHING  AT  STATION  S 


ARRIVAL  VEH  B STA  S AT  15:29:15 
SCHEDULED  ARRIVAL  15:28:43 


ARRIVAL  VEH  B STA  N AT  15:30:09 
SCHEDULED  ARRIVAL  15:29:02 


ARRIVAL  VEH  B STA  C AT  15:31:04 
SCHEDULED  ARRIVAL  15:29:21 


SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  B 


ARRIVAL  VEH  B STA  S AT 
SCHEDULED  ARRIVAL 


15:31:59 

15:32:04 


ARRIVAL  VEH  B STA  N AT  15:33:20 
SCHEDULED  ARRIVAL  15:33:22 


ARRIVAL  VEH  B STA  C AT 
SCHEDULED  ARRIVAL 


15:34: 17 
15:34: 11 


ARRIVAL  VEH  B STA  S AT 
SCHEDULED  ARRIVAL 


15:35:13 

15:34:30 


ARRIVAL  VEH  B STA  N AT 
SCHEDULED  ARRIVAL 


15:36:26 

15:34:49 


ARRIVAL  VEH  B STA  C AT 
SCHEDULED  ARRIVAL 


15: 37:21 
15:35:08 


SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  B 
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- UNDERSHOOT 


\ 


1 


MONOCAB  SYSTEM 


July  24,  1972 


1:42  PM 

1:50  PM 

1:58  PM 

2:35  PM 
2:40  PM 
2:57  PM 
3:00  PM 
3:48  PM 


Applied  guideway  power.  Insert  vehicle  #2  in  manual 
on  by-pass  loop. 

Removed  guideway  power  to  allow  service  vehicle  and 
vehicle  #1  to  return  to  maintenance  building. 

Reapplied  guideway  power.  Vehicle  #2  continued 
manual . 

Guideway  power  on.  Vehicle  stopped. 

Vehicle  started  in  automatic. 

Vehicle  stopped.  Guideway  power  still  on. 

Vehcile  started  in  automatic. 

Vehicle  shut-down. 
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TTI  SYSTEM 


August  1^  1972 


14:10  Start  two  vehicle  operation. 
15:32  Shutdown  of  operations. 
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TRA\'SF0®'72  COr^.PUTEH  S^STE^J  S I AnT  UP 


HESTHICTIONS? 

\'EV.  COiX’FIGuHATIOi'j?  Y 
CO.MMC-URATIO.X  CHANGE 
NODE  CD>S):  S 

RUNTHriU(FOrt  A,  P,  E^  F > Q ONLY!)? 
CONFIGURATION  (A-V):  A 
VEHICLE(S)  (A^P^2):  2 
ACCEPTED 

CONFIGURATION  NODE  OPERATING  VEHICLE 
A S A,B 

OK?  Y 
READY 


ELECTRIFY?  Y 

BEGIN  ELECTRIFICATION 


READY 


ARRIVAL  VF.H  B STA  C AT 
SCHEDULED  ARRIVAL 


00: 08:23 
00:08:38 


ARRIVAL  VEH  A STA  N AT 
SCHEDULED  ARRIVAL 


00:09: 03 
00:09:37 


ARRIVAL  VEH  B STA  S AT 
SCHEDULED  ARRIVAL 


00:09: A6 
00:09:35 


ARRIVAL  VF.H  A STA  C AT 
SCHEDULED  AHRIV.AL 


00:10:30 
00: 10:26 


VEHICLE  B ENEHGENCY  STOP  AT  STATION  S 


CLASS  3 FAILURE  - VEHICLE  B 


ARRIVAL  VEH  B STA  N AT 
SCHEDULED  ARRIVAL 


00:10:50 
00: 10:46 


ARRIVAL  VEH  A STA  S AT 
SCHEDULED  ARRIVAL 


00:11: 33 
00: 11:17 


ARRIVAL  VEH  B STA  C AT 
SCHEDULED  ARRIVAL 


00:11:57 
00:11: 33 


ARRIV.AL  VEH  D STA  S AT 
SCHEDULED  ARRIVAL 


00: 12:55 
00: 12:22 


ARRIVAL  VEH  A STA  N AT 
SCHEDULED  ARRIVAL 


00: 12:59 
00: 12:28 


ARRIVAL  VEH  A STA  C AT  00:13:49 
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ru-{HI0AL  VEH  A STA 

U 

AT 

00:12:59 

SCHEDULED  ARHIVAL 

00: 12:2b 

AR’'TV/AL  UEH  A STA 

C 

AT 

00: 1 3: A9 

SCHEDULED  ARRIVAL 

00:13:15 

ARRIVAL  .VEH  B STA 

N 

AT 

00: 1 A: 05 

SCHEDULED  ARRIVAL 

00: 13:32 

ARRIVAL  VEH  A STA 

S 

AT 

00: 1A: A7 

SCHEDULED  ARRIVAL 

00: 1 A: OA 

ARRIVAL  VEH  B STA 

c 

AT 

00:15:11 

SCHEDULED  ARRIVAL 

00: 1 A:  19 

AiiRIVAL  VEH  B STA 

s 

AT 

00:16:09 

SCHEDULED  ARRIVAL 

00:15: 0b 

ARRIVAL  VEH  A STA 

N 

AT 

00: 16:32 

SCHEDULED  ARRIVAL 

00: 15:  1 A 

ARRIVAL  VEH  A STA 

c 

AT 

00:17:22 

SCHEDULED  ARRIVAL 

00: lb: 01 

ARRIVAL  VEH  B STA 

N 

AT 

00: 17:3A 

SCHEDULED  ARRIVAL 

00: 16:19 

ARRIVAL  VEH  A STA 

S 

AT 

00:  18:19 

SCHEDULED  ARRIVAL 

00: 16:50 

AimiVAL  VEH  B STA 

c 

AT 

00: 18: AA 

SCHEDULED  ARRIVAL 

00: 17:06 

ARRIVAL  VEH  D STA 

s 

AT 

00: 19: A2 

SCHEDULED  ARRIVAL 

00: 17:55 

SCHEDULE  RE-ADUUSTED  FOR  VEHICLE 

ARRIVAL  VEH  A STA 

N 

AT 

00: 19: A5 

SCHEDULED  ARRIVAL 

00: 18:01 

SCHEDULE  RE-ADUUSTED  FOR  VEHICLE 

ARRIVAL  VEH  A STA 

c 

AT 

00:20:35 

SCHEDULED  ARRIVAL 

00:20:55 

ARRIVAL  VEH  B STA 

N 

AT 

00:20:53 

SCHEDULED  AR/ilVAL 

00:21 :03 

ARRIVAL  VEH  A STA 

S 

AT 

00:21 : 3b 

SCHEDULED  AliRIVAL 

00:21 : 30 

AI^RIVAL  VEH  B STA 

c 

AT 

00:22: 03 

SCHEDULED  ARRIVAL 

00:21 : 51 

ARRIVAL  VEH  P STA 

s 

AT 

00:23:01 

SCHEDULED  ARRIVAL 

00:22: A0 

ARRIVAL  VEH  A STA 

i\] 

AT 

00:23: 0A 

SCHEDULED  ARRIVAL 

00: 22: AO 

ArthIVAL  UKfl  A STA  C AT  00:^3:56 
SCHEDUI.ED  AHUIVAL  00:23:2b 
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m vr.n  M DIM 

.*1  i 

LU  W • O O • t>*-l 

SCHEDULED  A;<nIV,AL 

(00:  2E : 40 

ARRIVAL  VEH  A STA 

C 

AT 

O('o:  ^3:  56 

SCHEDULED  ARRIVAL 

00:23:26 

ARRIVAL  VEH  B STA 

N 

AT 

00:24:13 

SCHEDULED  ARRIVAL 

00:23:51 

ARRIVAL  VEH  A STA 

S 

AT 

00:24:55 

SCHEDULED  AilRIVAL 

00:24: 17 

ARRIVAL  VEH  B STA 

C 

AT 

00:25:20 

SCHEDULED  ARR I VAL 

00:24:38 

T=14:55;50 

TINE  14:55:50 

ARRIVAL  VEH  B STA 

s 

AT 

14:55:57 

SCHEDULED  ARRIVAL 

14:54:27 

AF.RIVAL  VEH  A STA 

N 

AT 

14:56:00 

SCHEDULED  ARRIVAL 

14:54:26 

AilRIVAL  VEH  A STA 

C 

AT 

14:56:50 

SCHEDULED  ARR I V AL 

14: 55: 14 

ARRIVAL  VEH  B STA 

N 

AT 

14:57:08 

SCHEDULED  ARRIVAL 

14: 55:37 

ARRIVAL  VEH  A STA 

S 

AT 

14:57:50 

SCHEDULED  ARRIVAL 

14:56:03 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE 

ARRIVAL  VEH  B STA 

C 

AT 

14:58:32 

SCHEDULED  ARRIVAL 

14:56:24 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE 

ARRIVAL  VEH  A STA 

N 

AT 

14:59:05 

SCHEDULED  ARRIVAL 

14:59:08 

ARRIVAL  VEH  B STA 

S 

AT 

14:59:47 

SCHEDULED  ARRIVAL 

14:59:31 

ARRIVAL  VEH  A STA 

C 

AT 

15:00: 12 

SCHEDULED  ARRIVAL 

14: 59:57 

ARRIVAL  VEH  B STA 

N 

AT 

15:02:37 

SCHEDULED  ARRIVAL 

15:00:40 

SCHEDULE  RE-ADJUSTEE 

1 FOR  VEHICLE 

ARR I VAX  VEH  A STA 

S 

AT 

15:02:42 

scheduled  ARRIVAL 

15:00:45 

SCHEDULE  RE-AD JUSTED  FOR  VEHICLE  A 

VEH  B IMPROPER  BEHTHIiMG  AT  STATION  C 

arrival  VEH  A STA  N AT  15:03:57 
SCHEDULED  ARRIVAL  15:04:01 


UNDERSHOOT 


ARRIVAL  VEH  B STA  C AT  15:09:34 
SCHEDULED  ARRIVAL  15:03:22 
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SCHEDULED  ARRIVAL 


1 5 : OA  ; U 1 


ARRIVAL  VEH  B STA  C AT  15:D9:3A 
SCHEDULED  ARRIVAL  15:03:22 


SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  B 

ARRIVAL  VEH  B STA  S AT  15:10:46 
SCHEDULED  ARRIVAL  15:10:31 

ARRIVAL  VEH  A STA  C AT  15:10:51 
SCHEDULED  ARRIVAL  15:04:44 


SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  A 


ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  A STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 
ARRIVAL  VEH  A STA 
SCHEDULED  ARRIVAL 

AliRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  A STA 
SCHEDULED  ARRIVAL 

ARRIVAL  7EH  B STA 
SCHEDULED  ARRIVAL 


N 

AT 

15: 

1 1 

: 57 

15: 

1 1 

:42 

S 

AT 

15: 

12 

: 03 

15: 

1 1 

:47 

C 

AT 

15: 

13 

:46 

15: 

12 

:28 

N 

AT 

15: 

14 

: 06 

15: 

12 

:57 

S 

AT 

15: 

14 

:48 

15: 

13 

: 17 

C 

AT 

15: 

15 

: 13 

15: 

13 

:44 

N 

AT 

15: 

16 

:09 

15: 

14 

:27 

SCHEDULE  RE- ADJUSTED  FOR  VEHICLE  B 


ARRIVAL  VEH  A STA  S AT  15:16:15 
SCHEDULED  ARRIVAL  15:14:33 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  A 


ARRIVAL  VEH  B STA  C AT 
SCHEDULED  ARRIVAL 


15:17:03 
15: 17:00 


ARRIVAL  VEH  A STA  W AT 
SCHEDULED  ARRIVAL 


15:17:30 

15:17:34 


ARRIVAL  VEH  B STA  S AT 
SCHEDULED  ARRIVAL 


15:18:12 

15:17:52 


ARRIVAL  VEH  A STA  C AT 
SCHEDULED  ARRIVAL 


15:18:37 

15:18:23 


ARRIVAL  VEH  B STA  N AT 
SCHEDULED  ARRIVAL 


15:19:33 
15:  19:03 


ARRIVAL  VEH  A STA  S AT 
SCHEDULED  AliRIVAL 


15:19:38 

15:19:12 


VEH  A IN  SECTION  9 MORE  THAN  30  SECONDS 

ARRIVAL  VEH  B STA  C AT  15:20:59 
SCHEDULED  AJJilVAL  15:19:50 


r 

VEK  A IM  SECTIOX’  9 ^iOHE  THAW  30  SECOWDS 


.ARRIVAL  VEH  P STA 

C 

AT 

15:20:59 

SCHEDULED  ARRIVAL 

15:19:50 

ARRIVAL  VEK  A STA 

W 

AT 

15:21 : 19 

SCHEDULED  ARRIVAL 

15:20:22 

ARRIVAL  VEH  B STA 

S 

AT 

15:22:01 

SCHEDULED  ARRIVAL 

15:20:38 

ARRIVAL  VEH  A STA 

C 

AT 

15:22:26 

SCHEDULED  ARRIVAL 

15:21:09 

ARRIVAL  VEH  D STA 

w 

AT 

15:23:22 

SCHEDULED  ARRIVAL 

15:21:49 

ARRIVAL  VEH  A STA 

s 

AT 

15:23:28 

SC  H E DUL  E D . AP.R  I V Ai 

15:21:58 

ARRIVAL  VEH  D STA 

c 

AT 

15:24:17 

SCHEDULED  ARRIVAL 

15:22:36 

SCHEDULE  RE-ADJUSTED  FOR  VEHiCLE 

ARRIVAL  VEH  A STA 

N 

AT 

15:24:43 

SCHEDULED  ARRIVAL 

15:23:09 

ARRIVAL  VEH  B STA 

S 

AT 

15:25:24 

SCHEDULED  ARRIVAi 

15:25: 16 

ARRIVAL  VEK  A STA 

n 

AT 

15:25:50 

SCHEDULED  ARRIVAL 

15:23:56 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE 

ARRIVAL  VEK  B STA 

N 

AT 

15:26:46 

SCHEDULED  ARRIVAL 

15:26:27 

ARRIVAL  VEH  A STA 

S 

AT 

15:26: 52 

SCHEDULED  ARRIVAL 

15:26:47 

ARRIVAL  VEH  B STA 

c 

AT 

15:27:40 

SCHEDULED  ARRIVAJL 

15:27:14 

ARRIVAL  VEK  A STA 

M 

AT 

15:28: 09 

SCHEDULED  ARRIVAL 

15:28:00 

ARRIVAL  VEH  B STA 

S 

AT 

15:28:51 

SCHEDULED  ARRIVAL 

15:28:03 

ARRIVAL  VEH  A STA 

c 

AT 

15:29: 16 

SCHEDULED  ARRIVAL 

15:28:47 

arrival  VEH  B STA 

w 

AT 

15:30: 12 

SCHEDULED  AiRRIVAL 

15:29: 13 

ARRIVAL  VEH  A STA 

s 

AT 

15: 30: 18 

SCHEDULED  ARRIVAL 

15:29:36 

ARRIVAL  VEH  B STA 

c 

AT 

15:31:07 

SCHEDULED  ARRIVAL 

15: 30:00 

arrival  VFH  a STA 

w 

AT 

15:31:33 

SCHEDULED  ARRIVAL 

15:30:47 

AT'.PvIVAL  VEH  B STA 

C 

AT 

15:31:07 

SCHEDULED  ARiUVAL 

15:30:00 

AJ5RIVAL  VFH  A STA 

N 

AT 

15:31:33 

SCHEDULED  APR I UAL 

15:30:47 

APR I UAL  UEH  D STA 

S 

AT 

15:32:14 

SCHEDULED  APR I UAL 

15:30:49 

AiiRIUAL  UEH  A STA 

C 

AT 

15:32:40 

SCHEDULED  ARiilUAL 

15:31:34 

ARRIUAL  UEH  B STA 

N 

AT 

15:34:08 

SCHEDULED  APR I UAL 

15:31:59 

SCHEDULE  HE-AD JUSTED  FOR  UEHICLE 

B 

APR I UAL  UEH  A STA 

S 

AT 

15: 34: 14 

SCHEDULED  ARRIUAL 

15:32:22 

SCHEDULE  RE-ADJUSTED  FOR  UEHICLE 

A 

Al^RIUAL  UEH  B STA 

c 

AT 

15:35:02 

SCHEDULED  ARRIUAL 

15:34:59 

ARRIUAL  UEH  A STA 

N 

AT 

15:35:29 

SCHEDULED  ARRIUAL 

15:35:33 

ARRIUAL  UEH  B STA 

S 

AT 

15:36: 10 

SCHEDULED  ARRIUAL 

15:35:51 

A_RRIU\AL  UEH  A STA 

c 

AT 

15:36:36 

SCHEDULED  ARRIUAL 

15:36:22 

A.RRIUAL  UEH  B STA 

N 

AT 

15:37:32 

SCHEDULED  ARRIUAL 

15:37:02 

ARRIUAL  UEH  A STA 

S 

AT 

15:37:38 

SCHEDULED  ARRIUAL 

15:37:11 

UEH  A IN  SECTION  5 

1 KORE 

; THAN  30  SECONDS 

ARRIUAL  UEH  B STA 

C 

AT 

15:39:55 

SCHEDULED  ARRIUAL 

15:37:48 

SCHEDULE  RE-ADJUSTED  FOR  UEHICLE 

B 

ARRIUAL  UEH  A STA 

N 

AT 

15:40: 15 

SCHEDULED  ARRIUAL 

15:38:20 

SCHEDULE  RE-ADJUSTED  FOR  UEHICLE 

A 

ARRIUAL  UEH  B STA 

S 

AT 

15:40:57 

SCHEDULED  ARRIUAL 

15:40: 54 

ARRIUAL  UEH  A STA 

C 

AT 

15:41:22 

SCilEDULED  ARRIUAL 

15:41:05 

ARRIUAL  UEH  R STA 

N 

AT 

15:42:39 

SCHEDULED  ARRIUAL 

15: 42:09 

ARRIUAL  UE)I  A STA 

S 

AT 

15:42:44 

SCHEDULED  ARRIUAL 

15:41:54 

AlnUVAL  VF.H  n STA  C AT  15:A3:3A 


B-18 


ARRIVAL  VEH  A STA 

S 

AT 

15:42:44 

SCHEDULED  ARRIVAL 

15:41:54 

ARRIVAL  VEH  B STA 

C 

AT 

15:43:34 

SCHEDULED  ARRIVAL 

15:42:56 

ARRIVAL  VEH  A STA 

N 

AT 

15:43:58 

SCHEDULED  ARRIVAL 

15:43: 05 

ARRIVAL  VEH  B STA 

S 

AT 

15:44:40 

SCHEDULED  AHR I VAL 

15:43:45 

AJLUVAL  VEH  A STA 

C 

AT 

15' 45:05 

SCHEDULED  ARRIVAL 

15:43:51 

ARRIVAL  VEH  B STA 

N 

AT 

15:46:01 

SCHEDULED  ARRIVAL 

15:44:55 

ARRIVAL  VEH  A STA 

S 

AT 

15:46:07 

SCHEDULED  ARRIVAL 

15:44:40 

ARRIVAL  VEH  B STA 

C 

AT 

15:46:56 

SCHEDULED  ARRIVAL 

15:45:43 

ARRIVAL  VEH  A STA 

N 

AT 

15:47:21 

SCHEDULED  ARRIVAL 

15:45:51 

ARRIVAL  VEH  B STA 

S 

AT 

15:48:02 

SCHEDULED  ARRIVAL 

15:46:31 

ARRIVAL  VEH  A STA 

C 

AT 

15:48:28 

SC  H E DUL  £ D AIR  I V Ai 

15:46:38 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE 

ARRIVAL  VEH  B STA 

N 

AT 

15:49:12 

SCHEDULED  ARRIVAL 

15:47:42 

ARRIVAL  VEH  A STA 

S 

AT 

15:49:55 

SCHEDULED  APJ^IVAL 

15:49:25 

ARRIVAL  VEH  B STA 

C 

AT 

15:50: 19 

SCHEDULED  ARRIVAL 

15:48:29 

SCHEDULE  RE-ADJUSTEE 

1 FOR  VEHICLE 

arrival  VEH  B STA 

S 

AT 

15:51: 16 

SCHEDULED  APJilVAL 

15:51:16 

ARRIVAL  VEH  A STA 

N 

AT 

15:51: 19 

SCHEDULED  ARRIVAL 

15:50: 35 

ARRIVAL  VEH  A STA 

C 

AT 

15:52:09 

SCHEDULED  ARRIVAL 

15:51:22 

VEH  B IMPROPER  BERTHING  AT  STATION  N - UNDERSHOOT 

arrival  VEK  B STA  N at  15:53:30 
SCHEDULED  ARRIVAL  15:52:32 

ARRIVAL  VEH  A STA  S AT  15:5^i:12 

SCHEDULED  Ani.IVAL  15:52:10  B-19 


SCHEDULE  RE-ADJUSTED  FOR  VP:HICLE  A 


A7{RIVAL  VL'H  A STA  S AT  15:5A:12 
SCHEDULED  ARr^IVAL  15:52:10 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  A 


AliRIVAL  VEH  B STA  C 

AT 

1 5: 5A: 36 

SCHEDULED  ARRIVAL 

15:53:19 

ARRIVAL  VEH  B STA  S 

AT 

15:55:33 

SCHEDULED  ARRIVAL 

15:54: 08 

ARRIVAL  VEH  A STA  N 

AT 

15:55:36 

SCHEDULED  ARRIVP.L 

15:55:33 

ARRIVAL  VEK  A STA  C 

AT 

15: 56:26 

SCHEDULED  APJ^IVAL 

15:56:20 

ARRIVAL  VEH  D STA  N 

AT 

15:56:45 

SCHEDULED  ARRIVAL 

15:55: 19 

ARRIVAL  VEH  A STA  S 

AT 

15:57:27 

SCHEDULED  ARRIVAL 

15:57:09 

ARRIVAL  VEH  B STA  C 

AT 

15:57:50 

SCHEDULED  ARRIVAL 

15:56: 06 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE 

ARRIVAL  VEH  B STA  S 

AT 

15: 58:47 

SCHEDULED  ARRIVAL 

15:58:48 

ARRIVAL  VEH  A STA  Ln] 

AT 

15:58:50 

SCHEDULED  ARRIVAL 

15:58:20 

ARRIVAL  VEH  A STA  C 

AT 

15: 59:39 

SCHEDULED  ARRIVAL 

15:59:07 

ARRIVAL  VEH  B STA  N 

AT 

16: 00: 04 

SCHEDULED  ARRIVAL 

16:00: 05 

ARRIVAL  VEH  A STA  S 

AT 

16:00:46 

SCHEDULED  ARRIVAL 

15:59:56 

ARRIVAL  VEH  B STA  C 

AT 

16:01:09 

SCHEDULED  ARRIVAL 

16:00: 54 

ARRIVAL  VEH  B STA  S 

AT 

16:02:06 

SCHEDULED  ARRIVAL 

16:01:43 

ARRIVAL  VEH  A STA  N 

AT 

16:02:09 

SCHEDULED  ARRIVAL 

16:01:06 

ARRIVAL  VEH  A STA  C 

AT 

1 6: 02:59 

SCHEDULED  ARRIVAL 

16:01: 54 

ARRIVAL  VEH  B STA  N 

AT 

16:03: 18 

SCHEDULED  ARRIVAL 

16:02:54 

ARRIVAL  VICH  A STA  S 

AT 

16:04:00 

SCHEDULED  ARi.IVAL 

16:02:42 

ARHIVAJ>  VEH  B STA  C 

AT 

16:04:24 

SCHEDULED  AlJilVAL 

1 6 : 03 : 4 1 

A’M'TWAI  Wl.'IJ  T)  <;TA  ^ 

AT 

1 r.  • r 1 1;  • • > f,i 

B-20 


I 


ARRIVAL  VEH  B STA 

C 

AT 

16:04:24 

SCHEDULED  A.IHIVAL 

16:03:41 

ARRIVAL  VEH  B STA 

S 

AT 

16:05:20 

SC  H E DUL  E D ARH I V AL 

16:04: 30 

ARRIVAL  VEH  A STA 

lU 

AT 

16:05:24 

SCHEDULED  ARHIV.AL 

16:03:53 

ARRIVAL  VEH  A STA 

c 

AT 

16:06: 14 

SCHEDULED  ARRIVAL 

16:04:40 

ARRIVAL  VEH  B STA 

N 

AT 

16:07:16 

SC  H E DUL  ED  A.RK  I V AL 

16:05:40 

ARRIVAL  VEH  A STA 

S 

AT 

16:07:22 

SCHEDULED  ARRIVAL 

16: 05:29 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE 

ARRIV\AL  VEH  B STA 

c 

AT 

16:08:10 

SC  H E DUL  E D ARH  I V AL 

16:06:27 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE 

ARRIVAL  VEH  A STA 

N 

AT 

16:08:36 

SCHEDULED  ARHIVAi 

16: 08:41 

AHRIVA-L  VEH  B STA 

S 

AT 

16:09:27 

SCHEDULED  ARRIVAL 

16:09:09 

ARRIVAL  VEH  A STA 

c 

AT 

16:69:52 

SCHEDULED  ARRIVAL 

16:09:30 

ARRIVAL  VEH  B STA 

N 

AT 

16: 10:49 

SCHEDULED  ARRIVAL 

16: 10:20 

ARRIVAL  VEH  A STA 

S 

AT 

16: 10:54 

SCHEDULED  ARRIVAL 

16:10: 19 

ARRIVAL  VEH  B STA 

C 

AT 

16:11:42 

SCHEDULED  ARRIVRAL 

16:11: 07 

ARRIVAL  VEH  A STA 

AT 

16: 12:07 

SCHEDULED  ARRIVAL 

16:11:29 

ARRIVAL  VEH  B STA 

S 

AT 

16: 12:58 

SC  H E DUL  E D ARR I V AL 

16:11:56 

ARRIVAL  VEH  A STA 

c 

AT 

16: 13:23 

SCHEDULED  ARRIVAiL 

16: 12:  16 

ARRIVAL  VEH  B STA 

N 

AT 

16: 14:08 

SCHEDULED  ARRIVAL 

16: 13:06 

ARR I VAR  VEH  A STA 

S 

AT 

16: 14:50 

SCHEDULED  ARRIVAL 

16: 13:05 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  A 

ARRIVAL  VEH  B STA  C AT  16:15:14 
SCHEDULED  ARRIVAL  16:13:53 

B-21 

arrival  VEH  E STA  S AT  16:16:11 


1 ^ • 1 t.  m t.r^ 


MONOCAB  SYSTEM 


1:50 

3:45 


August  8,  1972 


Both  vehicles  running  manually. 
Shut  down  operations. 


B-22 


TTI  SYSTEM 


July  28,  1972 


2:16  PM  Vehicle  2 third  pass.  RR  wheel  came  off  hub. 
2:48  PM  Vehicle  1 dispatched. 

2:51  PM  Vehicle  2 dispatched. 

2:54  PM  Two  vehicles  full  automatic. 

3:25  PM  Stop  operation  of  vehicles. 
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•\  . U M k K i • » :•  i A 
:h’-:h  n ii.;  -.i. 


U»i  U : 

1 ^1 : I > : "Ml 


\w>UAL  \.Kll  A >fA 
A.-ut  I AL 


A i 1 : i 1 : 1 . 


^ \j  1 

S' 

'.A  uA.*:Jl>;v  or 

■'■5:  I'll 

v>  V 

t;.Ario\  c.-iAMj;-: 

: > 

:-l  ; V A,  .''vLYD: 

r-'\M  ’.•.AiK\\  (A-v):  A 

■V' 

'*’\r  I.'  J.iATIOx  yrnK  OrF.vAn\U  vFHICLr: 
A < A>r 

nFAr’i 


A:v  .\KM.  \ '■H  MA  i Ai 
p a.-uvUai. 

■^'^-'U  A!,  V KM  A M‘A  C AT 
St'HKl'.'LKl'  A;'.:'.U.\L 

A:\.  .IVAL  \ ■‘■'H  P Si  A .'0  Af 
.SC’-KPAl.-n^  Atv;xU  AL 


Im:  11  : ■>:■ 
Ia: 1 1 :d1 

1A:  !.■:  17 
lA  j I . ;*4ii 

1A:  1 

I t 1 j : . ■ o 


A.y.IVAL  VKH  A iiiA  :>  AT 
SCK^^r.JLP.P  A.aaU.TL 


I <i:  1 J : «*  / 
I A : 1 1 : a 1 


SCHKPULF  i.F-ADJJblTD  i-Ou  \/K:iICLK  A 


rV.'.IVAL  V='.-i  A STA  ;"'J  Af  IA:16:l-7 
SCMKi:.JLPL'  A.'.aJIAL  lA:lb:OA 


^^''T'lKy?  Y 

FLFCTaiFICATIO:^ 

r-s-ATV 


\>FH  P rvFKAHEix  ’^Er.THl.'Jb  AT  i>TATIO;g 

AH-IVAL  ^EH  B STA  C AT  !A:16:16 
SCHEDULEC  AK.rtIVAL  lA:13:bl 


SCHEDULE  AE-ADJJSTED  FOn  VEHICLE  B 


A-.:.r*  AL  V'^H  57A 

C 

AT 

1 L : i;  6 : 1 6 

scH~rjL-p  arrival 

12:25: Or 

ARRIVAL  VEH  B STA  S AT 

14: 17:11 

SCHEDULED  ARRIVAL 

14:17:13 

ARRIVAL  VEH  ? STA 

S 

AT 

12:2t: 12 

SCHEPULED  Arrival 

12:25:55 

ARRIVAL  VEH  A STA  C AT 

14: 17:36 

SCHEDULED  ARRIVAL 

14:15:51 

arrival  VEH  A STA 

N 

AT 

12:26:22 

SCHEDULED  A.-vnlVAL 

12:26: 00 

SCHEDULE  kE-ADJUSTED  FOh  VEHICLE 

T=14:30:O0 

AHRIVA.L  VEH  A STA 

C 

AT 

12:26:32 

TINE  14:30:00 

SCHEDULED  AHr.IVAL 

12:26:46 

SCHEDULE  RE-ADJJSTED  FOH  VEHICLE  A 


ARRIVAL  VEH  B STA  -N)  AT 
SCHEDULED  ARRIVAL 


1 A;  30: 07 
U:29:31 


VEH  o I!*:PnOPF.rt  PERTHIWG  AT  STATIOa  N - u.MDEiiSrtOOT 

ARRtv-aL  VEH  P STA  M AT  12:£9f33 
SCHEDULED  AHFtlVAL  l2:yV:t)A 

SCHEDULE  HE-ADJJSTED  FOrt  VEHICLE  B 
T=  1 : pv; : ut) 

riNE  IA:O0:CO 


ARRIVAL  VEH  A STA  S AT 
SCHEDULED  AF.rtiVAL 


IA: 30:  12 
1A:29:3A 


ARRIVAL  VEH  P UTr-. 
SCHEDULED  ARRIVAL 


iA: 30: 5tt 
IA: 3G: 19 


AilRIVAL  VEH  A STA  N AT 
SCHEDULED  ARRIVAl 


1A:31:A9 

1A:30:aS 


ARRU  'L  VEH  A STA  S 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  P STA  C 
SCHEDULED  ARRIVAL 

A-HIVAL  VEH  R STA  S 
SCHED-JLED  ARRIVAL 


AT 

14:00:53 

ARRIVAL  VEH  B STA 

S 

AT 

14:32:31 

13:59:30 

SCHEDULED  ARRIVAL 

14:31:07 

AT 

14:01:45 

ARRIVAL  VEH  A STA 

C 

AT 

14:32:56 

14:00:21 

SCHEDULED  ARRIVAL 

14:31: 32 

AT 

14:04:07 

ARRIVAL  VEH  D STA 

N 

AT 

14:33: 53 

14:01: Ob 

SCHEDULED  ARRIVAL 

14:32: 16 

SCHEDULE  HE-ADJJSTED  FOR  VEHICLE  E 

ARRIVAL  VEH  A STA  AT  IA:0A:11 

SCHEDULED  ARRIVAL  1A:0O:38 

SCHEDULE  R=‘-ADJUSTED  FOR  VEHICLE  A 


ARRIVAL  VEH  A STA  S AT 
SCHEDULED  ARRIVAL 


1A: 33: 56 
1A:32:21 


ARRIVAL  VEH  B STA  C AT 
SCHEDULED  ARRIVAL 


1A:3A: AA 
1A:33:05 


SCHEDULE  HE-ADJUSTED  FOR  VEHICLE  B 


ARRIVAL  VEH  A STA  C AT  1A:05:01 

SCHEDULED  ArtnIVAL  IA:05:U2  ARRIVAL  VEH  A STA  N AT  1A:3S:3A 

SCHEDULED  ARCHIVAL  1A:33:31 


VEH  P r»<PROPEH  PE; 

A-RIVAL  VEH  P STA 
SCHEDULED  ARRIVAL 

A.iHIVAX  VEH  A STA 
SCHEDULED  ArrIV/’X 


•.7Hi:vJG  AT  STATIO:>;  ci 

N AT  1A:05:A7 
1 A : 0 5 : 2 7 

S AT  1A:06:31 
14:05:56 


U.nJDErSHOO'I 


SCHEDULE  RE-ADJUSTED  FOH  VEHICLE  A 

ARRIVAL  VEH  P STA  S AT  14:37:51 
SCHEDULED  AiiRlVAL  14:35:40 

SCHEDULE  iiE-AOJUSTED  FOR  VEHICLE  B 


ARRIVAL  VEH  B STA  C AT 
SCHEDULED  AhiXiVAL 


14:07:11 

14:06:13 


Ai'RlVAL  VEH  A STA  C AT  14:36:16 
SCHEDULED  A R i ; I V A L 1 4 : 3 1 : 2 3 


ARRIVAL  VEH  A STA 

AT 

1 4 : 07  : 5 1 

SCHEDULE  HE-ADJJSTKD  FOk  VK/UCLE 

SCHEDULED  ARrtlVAL 

14:07:09 

ARRIVAL  VEH  P STA 

N 

AT 

14:39: 14 

ARRIVAL  VKH  R STA 

s 

AT 

14:06:34 

SCHEDULED  AmvIVAL 

14: J9*  09 

SCHEDULED  AkiiIVAL 

14: 07 ; 02 

ARRIVAL  VEH  A S'lA 

S 

AT 

14:39119 

ARRIVAL  VEH  A STA 

c 

AT 

14106: 59 

• 

SCHEDULED  ARRIVAL 

14:39:  15 

SCHEDULED  AllRlVAL 

14:07:56 

A;ii(IVAL  V)-,M  P STA 

C 

Al 

14t4(>:  04 

ArCiIVAL  VKH  A STA 

s 

AT 

14: 10:01 

scheduleij  arrival 

14:3  *:  56 

SCHEDULED  AciUVAL 

14: Vo: 44 

B-25 

Arrival  veh  si  a 

AT 

I 4141  : S4 

A/MIVAL  VEH  f.  STA 

AT 

14:  1 0:  i'4 

SCHEDULED  Ani-.  4 ,AL 

1 4 t 4>  t 30 

.‘iCHFI.  ;|.FD  ARRlVAr. 


14:  i>:;  1.- 


A 


- U.'lLExviHOO  1’ 


\ IV  '1.  V ’ I »»  .‘•lA 
n.-  i*  i \ M. 


AT  t : ■ I t Wi 

1 : -.D 


V‘  » 

^ MA 

C 

AT 

1-.: 

•p  A. 

1 V AL 

: 

V‘  H 

>1A 

.M 

Al 

1 .4 J 

T A. 

.:.UAL 

1-;:..  1 1 

VK.H 

A STA 

AT 

U:*.  j: 

P A; 

.^dVAL 

1 -il  -4^' : 

V’-H 

*>  SI  A 

C 

AT 

1 A : J ; 

;P  A; 

»;vU  AL 

VK‘l 

A STA 

.N 

AT 

IA:  -,s: 

T A; 

^;vU  AL 

U:^J: 

Sr^^TJLf  i%»AlViJSiKD  h 0.*\  VKKICLK  A 
CLASS  3 FAILJ.vr;  - VEHICLE  A 

rHA.vs.--''®' 72  co>.?jrfc'H  siste;-.  svaivI-  jh 
kest:-:ictio\s? 

VEl-  C"'.V‘-  I (IJ’LAT  I 0\*? 

’^.ECT.-.IFY?  Y 

HEGIN  £LECTnIFlCATIO.\ 


READY 


SCHEDJLF  HF-ADJJSTED  FOj-1  VEHICLE  B 


ARRIVAL  VEH  H STA  S 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  A STA  N 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  A STA  C 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  S STA  >0 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  A STA  S 
SCHEDULED  AkR;'/AI 

ARRIVAL  VEH  B STA  C 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  A STA  N 
-SCHEDULED  ARRIVAL 


AT 

lAl 

: A6 : 

l Cl 

Ml 

!A7J 

! 17 

AT 

Ml 

MS: 

: CA 

M: 

M?  : 

:G3 

AT 

M: 

! Ad: 

: 56 

M: 

M7: 

: .31 

AT 

lA: 

: A9: 

:09 

M; 

!A8: 

:2B 

AT 

1 a: 

: A9; 

I 52 

IA: 

I «jR  J 

: A0 

AT 

M; 

; 50: 

; 16 

M: 

1 A9: 

: 15 

AT 

M: 

51 : 

M 

M: 

IA9; 

50 

n®. 


72  COKPUTEh  SYSTEM  START  UP 


P^STRICTIOMS? 

iVF.V:  CONTIGUP'^tion? 

ELECTrtIFY?  V 

PEC  IN  ELECTr.MCATION 


READY 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  B 

ARRIVAL  VEH  R STA  S AT  lA:b3lA7 
SCHEDULED  ARRIVAL  1A:52:A5 

ARRIVAL  VEH  A STA  N AT  1A:53:50 
SCHEDULED  ARRIVAL  1A:5I:A6 


SCHEDULE  RE-ADJUSTED  FOii  VEHICLE  A 


ARRIVAL  VEH  A STA  C 
SCHEDULED  ARidVAL 


AT  1a:SA:/;1 
1A:Sa:39 


A/'(HIVAL  VEH  R STA  N AT 
SCHEDULED  AiwdVAL 


bb 

IA:b3:bC 


AilHIVAL  VEH  A STA 
SCHEDULED  AA/iIVAL 


S AT  lA:55iAI 
I A:bb:32 


ARRIVAL  VF:H  P STA  C AT 
SCHEDULED  ARRIVAL 


lA:b6:b6 

|/<:bA:A2 


SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  P 


AIM'IVAL  VEH  A 

STA 

N 

AT 

1 a: 57 : AV 

SCHKpijLKri  Al.) 

I VAL 

lAibA* A2 

A/'.RIVAL  VF.H  P 

STA 

S 

AT 

lA:bHi27 

.SCHrDULMJ  AhmUAL 

1 A I bV 1 SA 

Ai.  dVAl.  UH  “ rUA  lU  W,:  VM.«( 

Ah,;ival 

Ati;  U-M.  VMI  A MA  Ai  l 

MUIKPJLM'  A'UdVAL  l.i:bJ«:l7 


SCilKI'  II  K -At'J  i<  rj.  *'  YO.\  V.MUCLK  A 

A;  IVAI.  VV:h  P STA  C AT  IbUO:-.:’ 
SC;i’:i‘ULFl)  All. .UAL 


.V'-.IV.M.  VEM  A SfA  \ A i’  Ib:Vi:.U. 
SC'-FPULFD  ARRIVAL 


SCHEDULE  RE- ADJUSTED  FOi.  VEHICLE  A 
VEK  P I.V  SKCTIOX'  0 fr:A.\  o;-  SECOM'S 


AiL-IVAL  VEH  « STA  S AT  Ib:vU':S3 
SCHEDULED  AS.-ilVAL  1 5: 


SCHEDULE  KK- ADJUSTED  FO.i  VEHICLE  V 


AHE.IVAL  VEH  A STA  C AT  lb:C7:lS 
SCHEDULED  ARRIVAL  Ij;CV:U 


AHKIVAL  VEH  P STA  N'  AT 
SCHEDULED  ARRIVAL  lb:J6:ll 

ARRIVAL  VEH  A STA  S AT  15:0ii:22 
SCHEDULED  Aj.rtIVAL  lb:Cb:Cl 


ARHI 


-U 


ARIVAL  VFH  A b fA  C AT  lA I bU : Vj 
SCMKDULU)  r\,:n  I UAL  I A t bV  i ;"y 


B-26 


MONOCAB 


July  28,  1972 


2:00 

PM 

Both 

vehicles 

running  automatic. 

2:15 

PM 

Both 

vehicles 

stopped. 

2 : 19 

PM 

Both 

vehicles 

running  automatic. 

2:43 

PM 

Both 

vehicles 

stopped. 

2:54 

PM 

Both 

vehicles 

running  automatic. 

3:50 

PM 

Both 

vehicles 

down  (loss  of  communications) . 

4:00 

PM 

Both 

vehicles 

running  automatic. 

4:  15 

PM 

System  shut  down. 

B-27 


TTI  SYSTEM 


July  26,  1972 


14:02  Two  vehicles  full  automatic  operation. 
15:00  Continue  of  full  automatic. 

16:04  Shutdown. 


B-28 
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H 

rRA\’Sx^O®  • 7^?  COMPUTER  SYSTEM  START  UP 

HESTRICTIOXiS? 

MEW  COMP'IGURATION?  Y 
COMFIGUHATION  CHANGE 
NODE  (D^S); 

CLASS  FAILURE  - VEHICLE  A 

CLASS  2 FAILURE  - VEHICLE  B 
S 

RUNTHRU  ( FOR  Aj  D>  E:.  FT  G,  P,  Q ONLY  ! ) ? 

CO.vF  I GUIRAT  I ON  ( A- V ) ; A 
VEHICLE! S)  (A^B,2):  2 
ACCEPTED 

CONFIGURATION  MODE  OPEitlATING  VEHICLE 
A S l\,  B 

0<?  Y 
]<EADY 

n.ECTRIFY?  Y 

n G I N electrification 

READY 

Ai-.RIVAL  VEH  B STA  N AT  00:0.2:12 
SCHEDULED  ARRIVAL  00:02:33 

VEHICLE  A EMERGENCY  STOP  AT  STATION  S 

CLASS  3 FAILURE  - VEHICLE  A 

AP.RIVAL  VEH  A STA  S ' AT  00:04:29 
SCHEDULED  ARRIVAL  00:01:43 

SCHEDULE  RE- AD JUSTED  FOR  VEHICLE  A 

VEH  B IMPROPER  BERTHING  AT  STATION  C - OVERSHOOT 

ARitIVAL  VEH  B STA  C AT  00:05:25 
SCHEDULED  ARRIVAL  00:03:20 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  B 


B-31 


';c:;r:D'JLK  :iE-ACJ:JSTEC  rOlv  VEHICLE  A 

VEH  B IEPkOEEH  BEkTHIiMG  AT  STATION  C - OVEriGHOOT 


IV'M.  E STA  C AT  0:.:  :o:E5 

SCiiED'JLE  HE-AUJJSTED  FOE  VEHICLE  D 


i = 


A.VRIVAL  VEH  A STA 

N 

AT 

00:06:21 

SCnECULED  Aii.iUAL 

I I 

i = l 5 

ARRIVAL  VEH  B STA 

S 

AT 

00:07 : OA 

SCHEDULED  ARRIVAL 

00:06:23 

T=  15:30:00 

TIME  17:07:27 

ARRIVAL  VEH  A STA 

C 

AT 

17:07 : A2 

SCHEDULED  ARRIVAL 

2 1 : 06:35 

f = 1 5 : 3 1 : 0 0 

TIME  15:31:00 

ARRIVAL  VEH  B STA 

N 

AT 

15:31:33 

SCHEDULED  ARRIVAL 

15:29:33 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  B 

ARRIVAL  VEH  A STA  S AT  15:31:51 
SCHEDULED  ARRIVAL  15:29:23 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  A 

VEHICLE  B EMEHGENCT  STOP  AT  STATION  C 


VEH  B IN  SECTION  2 MORE  THAN  30  SECONDS 


ARRIVAL  VEH  B STA  C AT  15: 38: A3 
SCHEDULED  AiOUVAL  15:32:17 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  B 

ARRIVAL  VEH  A STA  N AT  15:39:17 
SCHEDULED  ARRIVAL  15:33:05 


SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  A 


AIHRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  A STA 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  B STA 
SCHEDULED  ARRIVAL 


S 

AT 

15: 

A0: 

00 

15: 

39: 

A1 

C 

AT 

15: 

A0; 

AO 

15: 

A0; 

06 

N 

AT 

15; 

A1 : 

33 

15: 

A0: 

52 

VEH  A IMPROPER  BERTHING  AT  STATION  S - UNDERSHOOT 
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MONOCAB 


July  26,  1972 


12:53 

Guideway  powe 

2:10 

Both 

vehicles 

2:30 

Both 

vehicles 

2:37 

Both 

vehicles 

2 : 40 

Both 

vehicles 

2:45 

Both 

vehicles 

2:58 

Both 

vehicles 

3:02 

Both 

vehicles 

3:04 

Both 

vehicles 

3:15 

Both 

vehicles 

still  up. 
running  in  automatic 
stopped. 

running  in  automatic 
stopped . 

running  in  automatic 
stopped. 

running  in  automatic 
stopped. 

running  in  automatic 
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TTI  SYSTEM 


July  21,  1972 


13:47  Two  vehicles  full  automatic. 

16:25  Stopped  two  vehicles  full  automatic. 
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tMJ  HiiniviiL. 


ARRIVAL  VEH  B ST A N 
SCHEDULED  ARiilVAL 

ARRIVAL  VEII  A STA  S 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  D STA  C 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  A STA  N 
SCHEDULED  ARRIVAL 


AT 

15: 

34: 

30 

15: 

33: 

08 

AT 

15: 

34: 

35 

15: 

33: 

15 

AT 

15: 

35: 

24 

15: 

33: 

55 

AT 

15: 

36: 

14 

15: 

34: 

25 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  A 

ARRIVAL  VEH  B STA  S AT  15:36:5A 
SCHEDULED  ARRIVAL  15:3A:AA 


SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  B 

ARRIVAL  VEH  A STA  C AT  15:37:21 
SCHEDULED  ARRIVAL  15:37:03 

ARRIVAL  VEH  B STA  N AT  15:38:36 
SCHEDULED  ARRIVA-L  15:38:14 

ARRIVAL  VEH  A STA  S AT  15:38:41 
SCHEDULED  ARRIVAL  15:37:52 

ARRIVAL  VEK  B STA  C AT  15:39:30 
SCHEDULED  ARRIVAL  15:39:01 

ARRIVAL  VEH  A STA  N AT  15:40:20 
SCHEDULED  ARRIVAL  15:39:02 

ARRIVAL  VEH  B STA  S AT  15:40:59 
SCHEDULED  ARRIVAL  15:39:50 

ARRIVAL  VEH  A STA  C AT  15:41:25 
SCHEDULED  ARRIVAL  15:39:49 

VEH  B IN  SECTION  7 MORE  THAN  30  SECONDS 

ARRIVAL  VEH  B STA  N AT  15:44:22 
SCHEDULED  ARRIVAL  15:40:58 


AI^RIVAL  VEH  A STA  S AT  15:44:2  3 
SCHEDULED  ARRIVAL  15:40:36 


SCHEDULE  RE- ADJUSTED  FOR  VEHICLE  A 
SCHEDULE  RE-ADJUSTED  FOR  VEHICLE  B 


ARRIVAL  VEH  B STA  C 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  A STA  N 
SCHEDULED  AiVRIVAL 

ARRIVAL  VEH  B STA  S 
SCHEDULED  ARRIVAL 

ARRIVAL  VEH  A STA  C 
SCHl'iPULl'iD  A1?RIVAL 


AT  15:45:15 
15:45:13 

AT  15:45:52 
15:45:43 

AT  15:46:33 
15: 46:06 

AT  15:46:58 

15:46:30  B-36 


SCHEDULED  ARRIVAL 


15:46:06 


ARRIVAL  VEH  A STA 

C AT 

15:46:55 

SCHEDULED  ARRIVAL 

15:46:30 

ARRIVAL  VEH  B STA 

N AT 

15:49:13 

SCHEDULED  ARRIVAL 

15:47:15 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE 

a:rrival  vek  a sta 

S AT 

15:49:18 

SCHEDULED  ARRIVAL 

15:47: 17 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE 

ARRIVAL  VEH  B STA 

C AT 

15:50: 06 

SCHEDULED  ARRIVAL 

15:50: 04 

ARRIVAX  VEH  A STA 

N AT 

15: 50: 55 

SCHEDULED  ARRIVAL 

15:50: 37 

ARRIVAL  VEH  B STA 

S AT 

15:51: 34 

SCHEDULED  ARRIVAL 

15:50:57 

ARRIVAL  VEH  A STA 

C AT 

15:51:59 

SCHEDULED  ARRIVAL 

15:51:24 

ARRIVAL  VEH  B STA 

N AT 

15: 53:42 

SCHEDULED  ARRIVAL 

15:52:07 

ARRIVAL  VEH  A STA 

S AT 

15:53:47 

SC K E DUL  E D ARR I VAL 

15: 52: 12 

ARRIVAL  VEH  B STA 

C AT 

15:54: 36 

SCHEDULED  ARRIVAL 

15:52:54 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE 

ARRIVAL  VEH  A STA 

N AT 

15:55:27 

SCHEDULED  ARRIVAL 

15:53:22 

SCHEDULE  RE-ADJUSTED  FOR  VEHICLE 

ARRIVAL  VEH  B STA 

S AT 

15:55:35 

SCHEDULED  ARRIVAL 

15:55:33 

ARRIVAL  VEH  A STA 

C AT 

15: 56: 17 

SCHEDULED  ARRIVAL 

15:56:17 

A.RRIVAL  VEH  B STA 

N AT 

15: 56:59 

SCHEDULED  ARRIVAL 

15:56:49 

ARRIVAL  VEH  A STA 

S AT 

15:57:20 

SCHEDULED  ARRIVAL 

15:57: 13 

ARRIVAL  VEH  B STA 

C AT 

15: 57:59 

SCHEDULED  ARRIVAL 

15:57:36 

ARRIVAL  VEH  A STA 

N AT 

15:58:49 

SCHEDULED  ARRIVAL 

15:58:25 

ARRIVAL  VEH  B STA 

S AT 

15: 59:29 

SCHEDULED  ARRIVAL 

15:58:24 

ARRIVAL  VEM  A STA 

C AT 

15:59:54 

B-37 


MONOCAB  SYSTEM 


July  27,  1972 


2:04 

PM 

Both 

vehicles 

running  automatic. 

2:18 

PM 

Both 

vehicles 

stopped . 

2:23 

PM 

Both 

vehicles 

mnning  automatic. 

3:30 

PM 

Both 

vehicles 

stopped. 

3:45 

PM 

One  vehicle  running  automatic. 

3:48 

PM 

Both 

vehicles 

stopped. 

3:53 

PM 

Both 

vehicles 

running  automatic. 

4:05 

PM 

Both 

vehicles 

and  guideway  power 
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